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© Film laminated material and method and apparatus for making the same. 

© This invention relates to a film laminated material (10) wherein a first film layer (12) comprising a thin film of 
a thermoplastic material and a second fibrous layer (22) comprising a plurality of staple fibers or continuous 
filaments of two or more thermoplastic or other materials are bonded together in a spaced apart bonding pattern 
(18) having apertures (30) formed therein to form a film laminate having improved liquid distribution and 
management properties as well as enhanced comfort and softness when placed in contact with human skin. Also 
disclosed are a method and apparatus for making such a film laminate. 
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This invention relates to a film laminated material and method and apparatus for making same. 
Various nonwoven and film materials have been used as bodyside liners or covers in disposable 
absorbent articles. For example, U.S. patents 3,945,386, 3,965,906, 3,967,623, 3,994,299, 4,014,341, 
4,323,069 and 4,324,246 disclose a combination of one or more nonwoven fibrous layers and a film layer 

5 containing apertures. Other patents, such as U.S. 3,888,254 and 4,675,013, disclose the use of a cover layer 
that is laminated to other fibrous layers. U.S. patent 4,762,520 discloses forming a bodyside liner from a 
carded fiber fabric containing melt fibers subdivided into parallel streaks. Other patents, such as U.S. 
4,710,186, 4,755,413, 4,798,604 and 4,806,411 disclose forming apertures in the liner. U.S. patent 4,333,465 
discloses a liner comprising a liquid-impermeable composite material having a liquid-permeable zone. 

io Finally, U.S. patents 3,676,242, 4,690,679, 4,725,473 and 4,878,974 disclose various methods of making film 
and fiber composite liner materials by coextrusion, lamination and the like. 

U.S. patent 5,137,600, and U.S. Ser. No. 07/633,594, filed on Dec. 21, 1990 by inventors C. Everhart et 
al., entitled "High Pulp Content Nonwoven Composite Fabric", both of which are assigned to Kimberly-Clark 
Corporation, relate to nonwoven webs that can be used in absorbent articles. 

75 Published Japanese Utility Model No. Hei 1 [1989]- 122727 discloses a sanitary napkin that has a liner 
constructed of two different hydrophobic materials, both of which contain apertures. U.S. patent 4,285,342 is 
somewhat similar, except instead of using two different materials, a large opening is formed in the liner of a 
diaper to enhance fluid flow into the absorbent core. U.K. patent 2,124,907 teaches a fabric bonded to a 
water-impermeable material, with both materials located on the bodyside surface of the absorbent article. 

20 U.S. 4,908,026 discloses the use of a flow zone control layer located beneath the cover for facilitating 
dispersion of body liquids along the length of the absorbent article, before allowing the liquid to pass into 
the absorbent core. Other patents that disclose the use of a liquid transfer or a liquid distribution layer 
beneath the liner include U.S. 4,397,644, 4,480,000, 4,519,799 and 4,798,603. These patents disclose 
various materials and compositions for the transfer or distribution layer, which assist in directing the body 

25 exudates downward into the absorbent core. 

Notwithstanding the development of the above-described materials, the need remains for a film laminate 
material that can provide improved liquid intake and distribution as well as air circulation when used as a 
body contacting layer in a disposable absorbent article, resulting in greater surface dryness and comfort for 
the wearer's skin. 

30 It is therefore the object of the present invention to provide materials which avoid the above mentioned 
drawbacks of the prior art products. This object is solved by the film laminated material of independent 
claim 1, the absorbent article of independent claims 14 and 15, the process according to independent claim 
16 and the apparatus according to independent claim 25. Further advantageous features, aspects and 
details of the invention are evident from the dependent claims, the description, the examples and the 

35 drawings. The claims are to understood as a first non-limiting approach in defining the invention in general 
terms. 

This invention generally relates to film laminated materials suitable for use in articles used to absorb, 
distribute and retain body liquids, such as sanitary napkins, catamenial pads, pantiliners, incontinence 
garments, disposable diapers and the like, and to a method and apparatus for making such articles. More 
40 specifically, this invention relates to a plastic film laminated material having improved liquid distribution and 
management and air circulation properties as well as enhanced comfort and softness when placed in 
contact with human skin. 

This invention relates to a plastic film laminated material wherein a first film layer comprising a thin film 
of a thermoplastic material and a second nonwoven layer comprising a plurality of staple fibers or 
45 continuous filaments of one or more thermoplastic materials are bonded together in a spaced apart bonding 
pattern having apertures formed therein to form a film laminate having improved liquid distribution and 
management properties as well as enhanced surface dryness and comfort and softness when placed in 
contact with human skin. Also disclosed are a method and apparatus for making such a film laminate. 

The film laminated material of this invention will be better understood by reference to the following 
50 description of an embodiment of the invention taken in conjunction with the accompanying drawings. 

FIG. 1 is a perspective partial sectional view of a plastic film laminated material according to the present 
invention; 

FIG. 2 is a cross-sectional elevational view of the plastic film laminated material of FIG. 1 taken along line 
A-Aof FIG. 1; 

55 FIG. 3 is a schematic diagram showing process apparatus for forming a plastic film laminated material in 
accordance with the present invention; 

FIG. 3a is a perspective view of thermal bonding rolls for forming a plastic film laminated material in 
accordance with the present invention; 
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FIGS. 3b and 3c are enlarged views of portions of the outer surfaces of the thermal bonding rolls of FIG. 
3a; 

FIG. 4a is a perspective view of a disposable sanitary napkin including the plastic film laminated material 
of the present invention positioned on the side of the napkin that will be placed next to the wearer's 
5 body; 

FIG. 4b is a cross-sectional view of FIG. 4a; 

FIG. 5a is a perspective view of another disposable sanitary napkin including the plastic film laminated 
material of the present invention positioned on the side of the napkin that will be placed next to the 
wearer's body; 
10 FIG. 5b is a cross-sectional view of FIG. 5a; 

FIG. 6 is a photomicrograph (28.7 magnification, 12 mm working distance, 5 KV accelerating voftage) of 
a portion of the apertured bonding region of the film laminated material of the present invention, with the 
film layer of the film laminated material facing the viewer; and 

FIG. 7 is a photomicrograph (28.7 magnification, 12 mm working distance, 5 KV accelerating voltage) of 
;5 a portion of the apertured bonding region of the film laminated material of the present invention, with the 
nonwoven layer of the film laminated material facing the viewer. 

The present invention comprehends a plastic film laminated fabric or material having a first layer 
comprising a thin film of a thermoplastic material and a second fibrous layer comprising a plurality of staple 
fibers or continuous filaments of one or more thermoplastic materials. The first layer and second layer, the 

20 latter of which can be a nonwoven web, are formed into a plastic film laminate by a spaced apart bonding 
pattern, such as by thermal bonding between a pair of heated embossing or bonding rolls having raised 
bonding patterns on the outer surfaces thereof. This spaced apart bonding pattern provides high structural 
integrity between the first and second layers without compromising the flexibility or surface texture of the 
first layer or the loftiness of the second layer. Apertures are formed in the spaced apart bonding areas to 

25 enhance liquid distribution and air circulation through the respective layers of the plastic film laminate into 
the absorbent core of the absorbent article. The plastic film laminate formed in accordance with the present 
invention exhibits improved liquid intake and distribution and air circulation characteristics, resulting in 
greater surface dryness and comfort when placed against human skin. The plastic film laminate of this 
invention further provides a lofty, pillowed structure that exhibits improved softness and cushiony feel to the 

30 user. Other attributes and advantages of the present invention will be apparent from the ensuing disclosure 
and appended claims. 

As used herein, the terms "nonwoven web" and "nonwoven layer" mean a fibrous web or layer having 
a structure of individual fibers or filaments that are interlaid in a random pattern. Nonwoven webs have been 
formed in the past, as known to those of ordinary skill in the art, by a variety of processes, such as, for 

35 example, meltblowing, spunbonding, air-laying, wet-laying, dry-laying, dry staple and carded web pro- 
cesses. While nonwoven webs can be used in practicing the present invention, the invention is not to be 
considered limited to nonwoven materials and other suitable fibrous structures may be employed. 

The plastic film laminated material of this invention will be described herein in connection with its use in 
disposable absorbent articles, however, it should be understood that potential applications of this invention 

40 need not be limited to such disposable absorbent articles. As used herein, the term "disposable absorbent 
article" means an article that is used to absorb and retain body exudates and is intended to be discarded 
after a limited period of use. Such articles can be placed against or in close proximity to the body of the 
wearer to absorb and retain various exudates discharged from the body: 

Referring now to FIG. 1 , a perspective partial sectional view of an embodiment of the present invention 

45 is shown. The plastic film laminated material 10 comprises a first film layer 12 and a second nonwoven 
layer 22. The first layer 12 has an upper surface 14 and a lower surface 16 and the second layer 22 has an 
upper surface 24 and a lower surface 26. In the embodiment shown, a plurality of thermal fusion bonds in a 
spaced apart bonding pattern 18 extend through the thickness of the film laminated material 10 to thermally 
fuse or bond the plastic film material of the first layer 12 with fibers of second layer 22 at the interface 20 

so therebetween. Bonding of the first and second layers is substantially limited to the bonding regions 18. That 
is, in the areas 19 of the first and second layers outside of the bonding pattern 18, the respective layers are 
only lightly bonded to one another by fusing from thermal energy. Thus, the bonding regions 18 are 
separated or "spaced apart" by lightly bonded areas 19. Also as shown in this embodiment, apertures 30 
are formed within the bonding areas 1 8 to improve the liquid distribution rate and air circulation of the film 

55 laminated material 10. 

The first film layer 12 of the present invention may be formed of any suitable commercially available 
thin thermoplastic material, such as polyethylene, polypropylene, co-polymers and the like. The second 
fibrous layer of the present invention may be formed of any suitable natural or synthetic fibers in any 
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appropriate structure, although in the embodiments shown in the accompanying drawings, these fibers are 
formed into a nonwoven layer. In general, the nonwoven second layer of the present invention can be 
prepared from noncontinuous fibers, continuous filaments or a combination thereof. The method of 
producing the nonwoven second layer in the embodiment shown employs dry staple processes, or more 

5 specifically, carded web techniques, as known to those of ordinary skill in the art. While carded web 
techniques can be advantageously employed in forming the nonwoven second layer of the present 
invention, spunbonding, meltblowing, air-laying and other techniques known to those of ordinary skill in the 
art that produce noncontinuous fibers and continuous filaments are also considered within the scope of this 
invention. Carded webs suitable for use in the practice of the present invention can have the fibers in an 

70 aligned or an unaligned configuration. Conventional carding machines, as known to those of ordinary skill in 
the art, can be employed in producing the nonwoven second layer of the present invention. 

Commercially available thermoplastic polymeric materials can be advantageously employed in the 
second layer of the present invention. Examples of such polymers, by way of illustration only, include 
polyolefins, polyamides, polyesters and the like. The fibers may have any suitable morphology and may 

15 include hollow or core fibers, shaped fibers, bicomponent fibers or high absorbent particle impregnated 
fibers. 

In the embodiment shown in FIG. 1, the first layer 12 of the film laminate 10 is a thin thermoplastic film, 
such as a catalloy polymer blend of about 62% polypropylene, about 30% polyethylene and about 7.5% 
titanium dioxide sold as XP-312 by Edison Plastics having offices in South Plainfield, NJ. (Another example 

20 of a suitable thermoplastic film having a higher tensile strength in the machine direction, as defined 
hereinbelow, is XP-113-0, also sold by Edison Plastics.) The second nonwoven layer 22 of the film 
laminated material 10 is a bonded, substantially unbonded or unbonded carded web made of a blend of 
polypropylene and polyester fibers. By "substantially unbonded" as used herein is meant a web with fibers 
that are sufficiently bonded together, by known bonding processes, for handling the web, but insufficiently 

25 bonded to provide the needed strength and integrity for the end-use application. By "unbonded" as used 
herein is meant a web with fibers that are not mechanically, thermally nor chemically bonded together. 

The ratio of different thermoplastic fibers in the second layer 22 can be varied as appropriate for the 
intended end-use application of the film laminated material. For example, the ratio of polypropylene to 
polyester fibers by total weight of the second layer 22 can range from about 100:0 to about 25:75, with 

30 about 40:60 being the ratio for the embodiment shown. 

It is an important advantage of the present invention that certain materials that might not have optimum 
properties in a nonwoven web for various reasons may be used in the present invention in combination with 
a thin plastic film to produce a better set of properties. For example, an unbonded or substantially 
unbonded nonwoven layer of polypropylene and polyester fibers may be considered too soft and weak for 

35 certain nonwoven web applications. However, in following the teachings of the present invention, a 
nonwoven layer made of an appropriate blend of polypropylene and polyester fibers can be bonded to a 
thin plastic film layer, such as a layer of polyethylene film, to thereby make a more desirable plastic film 
laminate. 

The fiber sizes, basis weights and densities of the fibrous second layer of the film laminate 10 of the 

40 present invention also can be readily varied depending on the intended use of the film laminated material. 
For example, in one application of the present invention, the film laminated material can be used as a body 
facing liner or cover material for a disposable absorbent article having an absorbent core placed between 
the liner and an outer baffle. Such disposable articles include, by way of illustration only, sanitary napkins, 
diapers, training pants, incontinence garments and the like. For this application, the film layer 12 can be a 

45 thermoplastic film having a thickness of about 15 urn (about 0.6 mil). The thermoplastic fibers in the second 
layer 22 can, but need not, be the same as the thermoplastic material of the first layer 12, however, 
nonwoven layer 22 must contain at least 40% thermoplastic fibers that have a common adhesion bond with 
the thermoplastic film of first layer 12. 

The polypropylene fibers of second layer 22 can be as fine as about 0.11 tex (about 1.0 denier (12.5 

so urn in diameter)) to as coarse as about 0.33 tex (about 3.0 denier (21.6 urn)) and have crimped fiber length 
of from about 31.75 mm (about 1.25 in.) to about 63.5 mm (about 2.5 in.), although it is desirable for the 
polypropylene fibers to be from about 0.22 tex (about 2 denier (17.6 urn)) to about 0.24 tex (about 2.2 
denier (18.5 urn)) and have a crimped fiber length of about 38.1 mm (about 1.5 in.). The polyester fibers in 
the second layer can be from about 0.33 tex (about 3 denier (17.5 urn)) to about 1 tex (about 9 denier (30.4 

55 urn)) and have a crimped fiber length of from about 31.75 mm (about 1.25 in.) to about 76.2 mm (about 3 
in.), with polyester fibers of 0.66 tex (6 denier (24.8 urn)) having a crimped fiber length of about 50.8 mm 
(about 2 in.) being suitable. (It is known in the art that crimping is a function of fiber type, diameter and 
density.) While not wishing to be bound by any particular theory, it is currently believed that the use of 



4 



EP 0 596 532 A1 



different fibers enhances the liquid wicking and distribution properties of the second layer 22. The fibers in 
the second layer 22, which have different diameters, tend to form pores of varying sizes in multiple planes. 
The differing pore sizes in multiple planes in second layer 22 are believed to enhance wicking of liquid 
throughout the second layer 22 and liquid intake into and distribution through the second layer 22. It is 

5 further currently believed that the resiliency of the polyester fibers is a contributing factor to the improved 
liquid management and air circulation characteristics of the film laminate of this invention. Consequently, in 
this application, the second layer 22 functions as a surge layer or temporary reservoir for the liquid passing 
through the film laminated material 10 into the absorbent core of an absorbent article. 

The film laminated material 10 of this invention can have a basis weight of from about 42 g/m 2 (1.18 

to oz/yd 2 ) to about 46 g/m 2 (1.29 oz/yd 2 ), a thickness of from about 0.940 mm (about 0.037 in.) to about 1.092 
mm (about 0.043 in.) and a density of from about 0.042 g/cc to about 0.045 g/cc. Density is determined 
using the following equation: 

75 Basis Weight (a/m Z) x 0.0000394 = Density (g/cc) 

Thickness (in.) 

For example, in the embodiment shown, the basis weight for the film laminate 10 is about 44.1 g/m 2 (1.23 
20 oz/yd 2 ). the thickness is about 1.016 mm (about 0.040 in.) and the density is about 0.043 g/cc. 

The basis weight of the film laminated material 10 was measured using a device that measures the 
weight of a sample of the nonwoven material. Each sample measured no less than 2580 mm 2 (4 in 2 ). Each 
sample was cut, smoothed to eliminate folds or wrinkles, and weighed on an analytical balance to the 
nearest 0.01 g. The basis weight then was calculated by dividing the sample weight by the sample area. 
25 The thickness of the film laminated material 10 was measured using a device that applies a constant 
loading pressure of 345 Pa (0.05 psi (35.15 kg/m 2 )) to a sample of the film laminated material. Each sample 
measured at least 127 x 127 mm (5x5 in.). Each sample was cut out, smoothed to eliminate folds or 
wrinkles, placed under a circular plexiglass platen (foot) having a 76.2 mm (3 in.) diameter, centered as 
much as possible, and the platen then was lowered onto the specimen. The thickness of each sample was 
30 recorded to the nearest 0.0254 mm (0.001 in.). 

In the embodiment shown, the basis weight for the second layer can range from about 24 g/m 2 (about 
0.7 oz/yd 2 ) to about 35 g/m 2 (about 1.02 oz/yd 2 ), with about 32 g/m 2 (about 0.9 oz/yd 2 ) being desirable. The 
density for the second layer can range from about 0.024 g/cc to about 0.045 g/cc, with about 0.035 g/cc 
being desirable. 

35 Referring now to FIG. 2, a cross-sectional view of the embodiment of the film laminate material 10 of 
the present invention described above is shown, comprising a first plastic film layer 12 and a second 
nonwoven layer 22. A series of bonds forming a spaced apart bonding pattern 18 extend through the 
thicknesses of the respective layers and bond the first layer 12 to the second layer 22 at the interface 20 in 
the bonding regions 18. The manner of forming the spaced apart bonding pattern 18 now will be described. 

40 The spaced apart bonding regions 18 may be produced by any suitable method of bonding the 
respective first and second layers to one another at the interface 20 therebetween that yields a film 
laminated material 10 having the liquid management, air circulation and other properties described herein. 
Thermal bonding, which includes the use of a pair of heated embossing rolls, is considered a useful method 
of forming the bonding pattern 18, as described in greater detail hereinbelow. 

45 The present invention contemplates bonding of the respective layers in various sequences. For 
example, the second layer 22 may be formed in a first operation and then bonded to the first layer 12 in a 
second operation. Alternatively, the second layer 22 may be formed in a first operation, with the fibers of 
the second layer 22 bonded in a second operation, and the respective layers bonded together in still 
another separate operation. The thermoplastic fibers of second layer 22, which can be initially unbonded or 

50 substantially unbonded, do have a degree of thermal bonding when formed into the film laminated material 
10, as further described below. 

In the embodiment shown, for example, second layer 22 may be thermobonded by passing the layer 22 
between a pair of bonding rolls of conventional construction (i.e., an engraving roll and a smooth roll) heated 
to a temperature of between 132'C (270 *F) and 149"C (300 -F), with 135-C (275 *F) to 141 *C (285 *F) 

55 being desirable. The appropriate temperature for bonding layer 22 using thermal bonding rolls will vary 
depending upon the rotational surface speeds and diameters of the bonding rolls and the thermoplastic 
fibers used. The second layer 12 may alternatively be bonded by other known bonding processes, such as 
by pattern adhesive bonding, needling or hydro or airjet entangling of the fibers. 
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The degree of bonding of the first layer 12 to the second layer 22 may be controlled in the spaced 
apart bonding region 18 by altering the percent bond area, which refers to the surface area of the interface 
between the respective layers that is occupied by bonds within the bonding regions. Thus, as shown in 
FIGS. 1 and 2, the interface 20 of the first layer 12 and second layer 22 has a spaced apart pattern of 

5 bonds 18 disposed across its surface and the ratio of the surface area occupied by the bonding regions 18 
to the total area of the surface of the interface 20 is the percent bond area for the interface 20. In the 
embodiment shown, the percent bond area of the film laminate can range from about 1% to about 6%, with 
about 2% to about 4% being desirable. While a hexagonal (honeycomb-like) bonding pattern is shown in 
this embodiment, the present invention encompasses other geometric, non-geometric, repeating and non- 

10 repeating bonding patterns, which are suitable for incorporation into the film laminated material of the 
present invention. 

FIG. 3 is a schematic diagram of the apparatus used for forming the above-described embodiment of 
the film laminated material of the present invention. As stated above, conventional carding machines, such 
as described in U.S. Patent Nos. 3,604,062 and 3,604,475, can be employed in producing the nonwoven 
75 second layer of the present invention. As shown, the first layer 12 is unwound from a roll 42 onto a moving 
belt 40, while carding machine 52 lays down the second layer 22 on top of the first layer 12. In this way, 
first layer 12 acts as a base substrate for second layer 22 as the two layers pass through the forming 
process. 

Optionally, the second layer 22 may be passed through a pair of compacting rollers that slightly 

20 compact the fibrous web to thereby increase the integrity of the web and to aid in further processing. 
Second layer 22 also may be passed through apparatus that orients the fibers in the web to optimize 
material strength in the machine direction (MD) and cross direction (CD). As used herein, machine direction 
(MD) refers to the direction in which the web was laid down (from left to right in FIG. 3) and cross direction 
(CD) refers to the axis perpendicular to the direction in which the web was laid down. MD strength for the 

25 film laminate of this invention must be sufficiently high (at least about 15.7 g/mm (about 400 g/in.) to about 
39.4 g/mm (about 1,000 g/in.), with about 17.7 g/mm (about 450 g/in.) to about 27.6 g/mm (about 700 g/in.) 
being desirable) so that the film laminated material will not be broken during high speed manufacturing 
processes used for producing disposable absorbent articles, such as sanitary napkins. 

The two layers next pass through the two bonding rolls 60 and 70. In the embodiment shown in FIGS. 3 

30 and 3a, both bonding rolls are heated and have raised (male) bonding patterns on the outer surfaces 
thereof. The lower roll 60 has a spaced apart bonding pattern 62 on its surface, while the upper roll 70 has 
raised bonding points 72 on its surface. In alternative embodiments, the positions of the bonding rolls can 
be reversed. It is a feature of this invention, therefore, that thermal bonding rolls having different male or 
raised bonding patterns on each of the outer surfaces thereof are employed to create a spaced apart 

35 bonding pattern for bonding together the respective layers of the film laminated material. 

As the two layers 12 and 22 pass between these two heated rolls 60 and 70, each layer becomes 
stabilized by the formation of discrete compacted bonding areas 18 of thermally induced bonds that extend 
through a major portion of the thickness of each layer. The thickness of the compacted or bonded regions 
18, which may vary depending upon the thicknesses of the respective layers 12 and 22, can range from 

40 about 50 urn to about 150 urn, with about 70 urn to about 110 urn being used in the embodiment shown 
herein. The compacted bonded areas of film laminated material 10 are distributed in a bonding pattern 18 
formed by the points of contact between the raised bonding patterns on the two heated rolls 60 and 70, with 
lightly bonded fiber spans 19 therebetween. 

Apertures 30 are formed in the bonded areas 18 formed by the points of contact between the raised 

45 patterns on the heated bonding rolls 60 and 70, as described in greater detail below. While the exact size 
and shape of the apertures 30 are not considered critical by the inventor (see FIGS. 6 and 7), apertures 
having average diameters ranging from about 8 n m to about 580 urn or more can be advantageously 
employed in the present invention, with aperture average diameters from about 29 urn to about 277 urn 
being desirable. The apertures 30 are substantially free of film material throughout the thickness of the film 

50 laminated material 10 and provide a non-tortuous pathway for liquid to pass through the film laminated 
material 10. The apertures 30, consequently, allow rapid liquid intake through the first layer 12 into the 
second layer 22 and finally into the absorbent core of an absorbent article, ft has been observed that liquid 
primarily flows away from the point of contact with the film material 10 along the apertured bonding regions 
18, which act as channels for the liquid. The apertures 30 are to be distinguished from the pores formed 

55 between fibers in layer 22, which are not sufficiently large nor non-tortuous to allow such rapid liquid intake 
and distribution. Consequently, a film laminated material 10 is shown having spaced apart bonded areas 18 
with lightly bonded areas 19 therebetween and apertures 30 formed in the bonded areas 18. 
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Two parameters of concern in regard to the specific combination of raised patterns on the bonding rolls 
that are used are the size of the raised bonding areas of the bonding rolls and the distance or spacing 
separating the bonding areas. These two parameters together affect the percentage of area on the film 
laminated material 10 that becomes bonded, as described above. It is important that the percent bond area 

5 be great enough to insure sufficient integrity of the film laminate for its intended use. On the other hand, it 
is important that the percent bond area not be too great, as a higher percent bond area usuaJly produces a 
film laminate with reduced softness. The percent bond area of the lower roll 60 (the ratio of the surface area 
of the raised bonding pattern 62 to the total area of the outer surface of lower roll 60) of this embodiment 
can range from about 9% to about 20%, with about 18% to about 19.5% being desirable. The percent bond 

10 area of the upper roll 70 (the ratio of the surface area of the raised bonding points 72 to the total area of the 
outer surface of lower roll 70) of this embodiment can range from about 10% to about 30%, with about 11% 
to about 20% being desirable. As noted above, the percent bond area of the film laminate 10, which is the 
mathematical product of the percent bond areas of the upper roll 70 and lower roll 60, can range from about 
1% to about 6%, with about 2% to about 4% being desirable. 

15 It is further important that the raised bonding patterns of the two bonding rolls be combined to optimize 
the number of apertures within the bonded areas. In the embodiment shown in FIGS. 3a, 3b and 3c, the 
width of the raised bonding pattern 62 on the outer surface 64 of the lower roll 60 can range from about 1.0 
mm (about 0.04 in.) to about 2.0 mm (about 0.08 in.), with a width of about 1.8 mm (about 0.07 in.) being 
desirable, and the width at the base 66 of the raised bonding pattern 62 can range from about 1 .6 mm 

20 (about 0.06 in.) to about 3.1 mm (about 0.12 in.), with about 2.8 mm (about 0.11 in.) being desirable. The 
raised bonding pattern 62 of the lower roll 60 in this embodiment has an engraving depth of about 1.0 mm 
(about 0.04 in.), which is the distance between the outer surface 64 and base 66 of the raised bonding 
pattern 62. The individual hexagons 68 of the raised bonding pattern 62 of lower roll 60 can have a 
repeating width W of from about 16.50 mm (about 0.65 in.) to about 17.33 mm (about 0.68 in.), a repeating 

25 height H of from about 28 mm (about 1.10 in.) to about 30 mm (about 1.18 in.), and a pitch P of about 16.50 
mm (about 0.65 in.) to about 17.33 mm (about 0.68 in.) at a pitch angle of from about 45* to about 60' . 

Still referring to FIGS. 3a, 3b and 3c, the width of the raised bonding points 72 on the outer surface 74 
of the upper roll 70 can range from about 0.70 mm (about 0.028 in.) to about 0.80 mm (about 0.031 in.), 
with a width of about 0.75 mm (about 0.030 in.) being preferred. As is conventional in the art, the width at 

30 the base 76 of the raised bonding points 72 is slightly greater than the width on the outer surface 74. The 
raised bonding points 72 of the upper roll 70 can have an engraving depth of about 0.65 mm (about 0.026 
in.). The individual raised bonding points 72 in this embodiment are arranged at about 33.8 bonding 
points/cm 2 (about 218.0 bonding points/in 2 ) and have a repeating width W of about 2.4 mm (about 0.094 
in.) to about 3.0 mm (about 0.118 in.), a repeating height H' of about 1.72 mm (about 0.068 in.), and a pitch 

35 P' of about 1.72 mm (about 0.068 in.) at a pitch angle of from about 30 • to. about 45*. While in the 
embodiment shown, the outer surface 74 of the raised bonding points 72 is in the form of a square, other 
geometric and non-geometric shapes may be employed as the raised bonding points 72 of upper roll 70. 

The inventor has observed in optimizing the film laminated material 10 of the present invention, the 
following factors are interrelated: 

40 1) Temperature of bonding rolls 60 and 70; 

2) Line speed of the forming process; 

3) Nip pressure between the bonding rolls; 

4) Diameter of the bonding rolls; and 

5) Types of materials used in forming layers 1 2 and 22. 

45 That is, modifying one or more of the above factors tends to affect the remaining factors as well. For 
example, an increase in the line speed of the forming process results in the layers of the film laminate 
being in contact with the bonding rolls for a shorter period of time. Consequently, the temperature of the 
bonding rolls may have to be increased to achieve the required degree of bonding of the two layers, 
thereby compensating for the change in line speed. 

50 As noted above, an important factor relating to the bonding of the two layers is the temperature at 
which the bonding rolls 60 and 70 are maintained. Naturally, temperatures below a certain point for each 
polymer will not effect any bonding, while temperatures above another point will melt too much of the film 
and/or fibers. Also, its has been observed that the temperature of the bonding rolls can affect both the 
tensile strength and softness of the film laminate produced. In particular, within a certain range, higher 

55 temperatures will produce a film laminate with higher tensile strength. However, these same higher 
temperatures can produce a film laminate with decreased softness. This is likely due to a higher and lower 
degree of bonding that occurs within this range of temperatures. That is, the higher temperatures likely 
result in more and stronger interfilament bonding that is beneficial to tensile strength and somewhat 
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detrimental to softness. In addition, higher temperatures likely result in a less lofty, pillowed structure, as the 
thermoplastic fibers in nonwoven layer 22 experience more shrinkage, adversely affecting the softness and 
cushiony feel of the film laminate material 10. 

It has further been observed that the temperature of the rolls can affect the formation of apertures in the 

5 bonded areas of the web. While the apertures formed in the bonded areas are not solely thermally 
produced, thermal bonding allows the respective layers to be compressed to a sufficient degree that 
mechanical aperturing may occur, as further described below. 

In the embodiment shown, the bonding temperature for lower roll 60 can range from about 66 *C (about 
150-F) to about 93 "C (about 200 *F), with a temperature of about 77 *C (about 170*F) to about 82 *C 

w (about 180*F) being desirable, and the bonding temperature for upper roll 70 can range from about 88 *C 
(about 190*F) to about 107'C (about 225 *F), with a temperature of about 93 *C (about 200 *F) to about 
99 *C (about 210* F) being desirable. It is important that the bonding roll that contacts the first plastic film 
layer 12, which in this embodiment is lower bonding roll 60, has a lower temperature than the bonding roll 
that contacts the second nonwoven layer 22, which in this embodiment is upper roll 70, such that the 

15 softness and structural integrity of the first layer 12 is not significantly reduced, while the thermoplastic 
fibers in the second layer 22 are sufficiently heated to thermally fuse with the thermoplastic film in the first 
layer 12. In any event, the temperature of the bonding roll that contacts film layer 12 must be below the 
melting point of the film material employed. 

Another important factor relating to the bonding of the two layers as well as the formation of apertures 

20 in the bonding regions is the line speed at which the respective bonding rolls are operated. In the 
embodiments shown, the rolls can operate at line speeds ranging from about 12 m/min (about 40 feet/min) 
to about 100 m/min (about 328 feet/min) or more. It has further been observed that aperture formation within 
the bonding regions can be significantly improved by employing different rotational surface speeds for the 
two bonding rolls. The difference in rotational surface speeds can differ from about 4% to about 20%, with 

25 about 5% to about 15% being conveniently employed. Either bonding roll may be employed with a higher 
rotational speed than the other bonding roll. While not wishing to be bound by any particular theory, it is 
believed that aperture formation is improved by operating the bonding rolls at different rotational speeds 
because the shearing forces tangential to the bonding roll surfaces in the thermally produced compacted 
bonding areas tear (mechanical aperturing) the film and fibrous materials at the points of contact between 

30 the raised bonding patterns of the bonding rolls. 

Another important factor relating to the bonding of the two layers is the diameter of each bonding roll. 
While in the embodiment shown (and in the ensuing Examples), the bonding rolls each are about 305 mm 
(about 12 inches) in diameter, bonding rolls having smaller or larger diameters are suitable for producing 
the plastic film laminate of the present invention. Moreover, the diameters of the bonding rolls need not be 

35 identical. 

Another important factor relating to the bonding of the two layers and aperture formation within the 
bonding regions is the nip pressure between the bonding rolls. In the embodiment shown, the bonding rolls 
produce a nip pressure of from about 10 kg/1 cm (about 60 pli) to about 67 kg/1 cm (about 400 pli), with a 
nip pressure of about 50 kg/1 cm (about 300 pli) being advantageously employed. It is likely that higher nip 

40 pressures will result in a less lofty, pillowed structure, adversely affecting the softness characteristics of the 
film laminated material 10. 

In the embodiment shown, after the layers 12 and 22 of film laminated material 10 are bonded by 
bonding rolls 60 and 70, film laminated material 10 is wound on a take up roll (winder) 78. Alternatively, it 
may be desirable to design this apparatus to connect with a fabrication line for the end product. Higher 

45 tension on the take up roll 78 or fabrication line is another factor that is likely to adversely affect the 
loftiness of the film laminated material 10 of this invention. 

FIGS. 4a and 4b are a perspective view and a cross-sectional view, respectively, of an absorbent article, 
namely a sanitary napkin 100, similar to that sold under the New Freedom® Ultrathin Maxi Pad trademark 
by the present assignee, except it includes the film laminated material of the present invention positioned 

50 on the side of the sanitary napkin that will be placed next to the wearer's body. Sanitary napkin 100 is an 
elongated member with distally spaced ends 101 and 102 and has a longer length than width. The length 
extends along the x axis, the width extends along the y axis and the thickness extends along the z axis. The 
particular shape of sanitary napkin 100 can vary, with the most common profiles being a narrow rectangular 
shape, an hourglass shape, an oval shape or a racetrack shape as shown in FIG. 4a. 

55 In the embodiment shown, the sanitary napkin has a multi-layered construction. The sanitary napkin 100 
includes a liquid-permeable dual component cover 82, a liquid-impermeable baffle 86 and a transfer layer 
85 and an absorbent structure 84 positioned therebetween. The dual component cover 82 is secured or 
bonded to the baffle 86 to completely enclose transfer layer 85 and absorbent structure 84. Dual 
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component cover 82 is designed to be positioned against the wearer's body, while the baffle 86 is 
positioned adjacent to an undergarment. 

Transfer layer 85 is positioned between dual component cover 82 and the upper surface of absorbent 
structure 84. Transfer layer 85 is aligned along the longitudinal central axis x-x. 

5 Transfer layer 85 can have a single or multiple layer construction. When a single layer construction is 
used, as shown in FIGS. 4a and 4b. transfer layer 85 can be constructed of spunbond nonwoven material 
and direct body liquid downward (z-direction) into absorbent core 84, as well as in the x and/or y direction, 
if desired. Such a single layer transfer layer 85 also can be constructed of, for example, bonded carded 
web. In a multiple layer configuration (not shown), transfer layer 85 can have two vertically aligned portions 

70 or layers positioned along the longitudinal central axis x-x. The upper portion is in intimate contact with a 
portion of dual component cover 82 and can be a material such as spunbonded or bonded carded web. The 
upper portion primarily directs the body liquid downward, in the z-direction, into the lower portion. The lower 
portion can be a material such as woodpulp fluff, coform, tissue or meltblown. The lower portion primarily 
directs the body liquid outward, in the x- and y-directions. The body liquid is thereby dispersed across a 

15 larger surface area of absorbent structure 84, and this can reduce the amount of time needed for absorbent 
structure 84 to take up or receive the liquid. This ability to rapidly transfer body liquid downward away from 
dual component cover 82 assists in maintaining a dry cover adjacent the user's body. 

Transfer layer 85 can be an elongated strip having a thickness of less than about 3 mm, with between 
about 0.1 mm about 1 .5 mm being desirable. The density of separation layer 85 can vary depending upon 

20 the end use application, with a density of about 33.8 g/m 2 (about 0.95 oz/yd 2 ) being preferred for the 
embodiment shown. Transfer layer 85 can be of varying lengths and widths. The length can be greater 
than, equal to or less than the length of absorbent core 84. Generally, for sanitary napkins, the length 
should be at least 50% of the length of absorbent core 84. The width of transfer layer 85 can range from 
between about 6 mm (about 0.25 in.) to about 76.3 mm (about 3.0 in.), with about 19 mm (about 0.75 in.) to 

25 about 64 mm (about 2.5 in.) being desirable and about 25.4 mm (about 1.0 in.) to about 50.8 mm (about 2.0 
in.) being particularly useful. 

Absorbent structure 84 includes an absorbent laminate constructed of a hydrophilic material 89 and a 
superabsorbent material 88. The hydrophilic material 89 can be made from natural or synthetic fibers, 
including cellulose fibers, surfactant-treated meltblown fibers, wood pulp fibers, regenerated cellulose or 

30 cotton fibers, or coform, which is a blend of pulp and synthetic meltblown fibers. A hydrocolloidal material 
88, commonly referred to as a superabsorbent, is added to the hydrophilic material to increase absorbency 
and retention of body liquid. As used herein, the term "superabsorbent" refers to a material, natural or 
synthetic, capable of absorbing or gelling at least about 10 times its weight in liquid. As shown is FIGS. 4a 
and 4b, absorbent structure 84 includes a laminate structure in which the hydrophilic material 89 (Airtex 395 

35 from Fiberweb North America, Inc.) is e-folded and the superabsorbent 88 (Favor SAB-835 from Stock- 
hausen, Inc.) is evenly distributed therein. A hot melt adhesive (or other known bonding means) can be 
used to adhere the superabsorbent 88 to the hydrophilic material 89. 

The absorbent structure 84 also includes one or more tissue layers 87, which are placed below the 
absorbent laminate. The lowermost surface of the tissue layers 87 is bonded to a foam backing layer 90. 

40 Additional tissue layers 87 (not shown) can be placed above the absorbent laminate, with the upper surface 
of the tissue layer 87 bonded by construction adhesive (or other known bonding means) to the second 
material 81 of dual component cover 82. 

Foam layer 90 can be of varying lengths and widths. The length and width can be, as in the 
embodiment shown, equal to the length and width of tissue layer 87. Foam layer 90 can be constructed of, 

45 for example, polyethylene, as in the embodiment shown. The lower surface of foam layer 90 is bonded to 
outer baffle 86. 

Liquid-impermeable outer baffle 86 functions to prevent body liquids, absorbed by the absorbent 
structure 84, from leaking out and soiling or staining an adjacent undergarment. Liquid-impermeable baffle 
86 can be made from a micro-embossed polymeric film, such as polyethylene or polypropylene, or it can 
so be made from bicomponent films. In the embodiment shown, baffle 86 is formed of 25.4 urn (1 mil) 
polyethylene. 

As shown in FIGS. 4a and 4b, dual component cover 82 is constructed of two different and distinct 
materials 80 and 81. Rim laminated material 80 forms a body facing outer layer 12 comprising a thin 
thermoplastic film and an inner layer 22 comprising a bonded, substantially unbonded or unbonded carded 
55 web formed of a blend of polypropylene and polyester fibers as described above. Film laminated material 
80 is positioned about the longitudinal central axis x-x of the sanitary napkin 100 and constitutes the 
primary liquid-receiving region of the dual component cover 82. The sanitary napkin 100 is positioned 
adjacent to the human body such that the principal point of discharge of body liquid or excrement is in 
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direct alignment with the outer layer 12 of film laminated material 80. 

The film laminated material 80 can be of varying lengths and widths and can have various shapes. As 
shown in FIG. 4a, film laminated material 80 has a rectangular shape and a length equal to the length of the 
sanitary napkin 100. Other shapes and lengths less than the length of the entire sanitary napkin also may 

5 be suitable. The width of film laminated material 80 can vary from about 6.4 mm (about 0.25 in.) to about 
76.2 mm (about 3.0 in.), with a width of about 25.4 mm (about 1 .0 in.) to about 50.8 mm (about 2.0 in.) 
being suitable. Generally, for feminine care products, a width of about 25% to about 100% of the absorbent 
article is acceptable. In the embodiment shown in FIGS. 4a and 4b, the film laminated material 80 forms a 
smaller portion of the exposed surface area of the dual component cover 82 than the second material 81. 

10 The film laminated material 80 may, however, form an equal or larger portion of the dual component cover 
82, if desired. 

The second material 81 of the dual component cover 82 may be a liquid-permeable nonwoven web. 
The nonwoven web can be a fibrous material formed from fusible polymeric fibers or filaments. The 
nonwoven web 81 shown is nonperforated, although a perforated web can be used if desired. Polypropylene 

is spunbond material, bonded carded webs, thermally bonded carded webs, spunbonded webs of bicom- 
ponent fibers and bonded carded webs of bicomponent fibers are suitable. The nonwoven web can be 
formed from any of the following polymers: polyesters, polyoleftns and the like. In particular, polypropylene 
spunbond and bonded carded webs are suitable materials. An appropriate nonwoven web material should 
have a uniform web with a tex of about 0.11 (denier of about 1.0) or greater. Such a material, commonly 

20 referred to as a linear drawn spunbond, is described in U.S. 4,340,563 issued to Appel et al., the disclosure 
of which is hereby incorporated by reference. 

In FIGS. 4a and 4b, the second material 81 overlaps a portion of the longitudinal side edges of the film 
laminated material 80 and is bonded along lines 91 and 92. The second material 81 can be bonded to the 
film laminated material 80 by a mechanical attachment, an adhesive, an ultrasonic bond, a thermal bond, a 

25 pressure bond or a combination of both heat and pressure. Other known means of attaching the two 
materials 80 and 81 together can also be used. Bonding of these two materials 80 and 81 together is not 
required in all cases, however. Dual component cover 82 can be constructed off-line and then assembled 
into a sanitary napkin 100, or it can be constructed on-line. 

Second material 81 is secured to film laminated material 80 and forms a secondary liquid-receiving 

30 region of dual component cover 82. Second material 81 is spaced away from the principal point of 
discharge of body liquid which the sanitary napkin 100 is designed to receive. Although second material 81 
is intended as the secondary liquid-receiving region of dual component cover 82, it still has the ability to 
allow liquid to pass down through it and into the absorbent core 84. The absorbency rate of second material 
81, which is defined as the amount of time it takes a material to absorb a certain quantity of liquid, is about 

35 equal to or less than the absorbency rate of film laminated material 80. Accordingly, most of the body 
liquid, under normal conditions, is intended to pass down into the absorbent core 84 through film laminated 
material 80. 

In the embodiment shown, transfer layer 85 is not bonded directly to film laminated material 80 nor to 

the top surface of absorbent structure 84, although second material 81 is bonded by construction adhesive 
40 to the top surface of absorbent structure 84. Securing second material 81 directly to absorbent structure 84 

can improve the dryness of the entire cover and assist in preventing rewetting. 

At least one garment adhesive strip 93 may be secured to an exterior surface of the baffle 86. A 

removable peel strip 94 is positioned over the adhesive strip 93 and is designed to be removed by the user 

before the sanitary napkin is attached to the interior surface of an undergarment. 
45 In alternative configurations (not shown), film laminated material 80 and second material 81 need not be 

bonded together. For example, film laminate material 80 and second material 81 may be adhesively bonded 

to the top surface of absorbent core 84, which can improve liquid transfer into the absorbent core, increase 

the dryness of the entire cover 82 and assist in preventing rewetting. 

Optionally, the cover of the sanitary napkin 100 can be constructed solely of the film laminated material 
so 80. Thus, film laminated material 80 would have an appropriate length, width and overall shape to allow it to 

be secured to the periphery of the baffle 86 and completely enclose the absorbent structure 84 and transfer 

layer 85. Certain efficiencies in manufacturing, as well as performance improvements, can be achieved by 

this configuration. 

FIGS. 5a and 5b are a perspective view and a cross-sectional view, respectively, of another embodi- 
55 ment of a sanitary napkin 108, similar to that sold under the KOTEX® Maxi trademark by the present 
assignee, except it includes the film laminated material of the present invention as a cover material. The 
sanitary napkin 108 has a racetrack profile with essentially parallel, longitudinally-extending sides that are 
connected by a smooth curve at each end. 
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The sanitary napkin 108 includes a liquid-impermeable baffle 110. an absorbent structure 112. and a 
liquid-permeable cover constructed of the film laminated material 114 of the present invention. Film 
laminated material 114 forms a body facing outer layer 12 comprising a thin thermoplastic film and an inner 
layer 22 comprising a bonded, substantially unbonded or unbonded carded web formed of a blend of 

5 polypropylene and polyester fibers as described above. In this embodiment, film laminated material 114 
forms a cover that completely encloses the remaining components of the sanitary napkin 108. 

Absorbent structure 112 is aligned along the longitudinal central axis x--x of the sanitary napkin 108. 
The absorbent structure 112 is a multi-layered configuration constructed of a hydrophilic material 116, a 
tissue wrap 118 and multiple plies of creped body wadding material 119a and 119b. The hydrophilic 

10 material 116 can be made from natural or synthetic fibers, including cellulose fibers, surfactant-treated 
meltblown fibers, wood pulp fibers, regenerated cellulose or cotton fibers, or coform, which is a blend of 
pulp and synthetic meltblown fibers. In the embodiment shown, the hydrophilic material 116 is formed of 
wood pulp fibers. Optionally, the absorbent structure 112 can include a superabsorbent material. 

Liquid-impermeable baffle 110 functions to prevent body liquids, absorbed by the absorbent structure 

75 112, from leaking out and soiling or staining an adjacent undergarment. Liquid-impermeable baffle 110 can 
be made from a micro-embossed polymeric film, such as polyethylene or polypropylene, or it can be made 
from bicomponent films. In the embodiment shown, baffle 110 is formed of 15.2 urn (0.60 mil) poly- 
propylene. While baffle 110 can have varying lengths and widths, in the embodiment shown, baffle 110 
extends the entire length and width of sanitary napkin 108 and is bonded to cover 1 14 by known attachment 

20 means at each longitudinal end seal 120 and 121. 

Sanitary napkin 108 also includes at least one strip of garment adhesive 126 secured to an exterior 
surface of cover 114. The garment adhesive provides a means for attaching the sanitary napkin 108 to an 
inside surface of the wearer's undergarment. A releasable peel strip 127 is positioned over the strip of 
garment adhesive 126 and serves to prevent the adhesive from becoming contaminated before use. 

25 In alternative embodiments (not shown), upper body wadding 119a can be constructed of the film 
laminated material of this invention. The film laminated material can have varying lengths, ranging from less 
than, equal to or greater than the length of the hydrophilic material 116. The width of the film laminated 
material in this configuration can vary from about 25.4 mm (about 1 .0 inch) to about equal to the full width 
of the sanitary napkin, with about 34 mm (about 1 .3 inches) to about 57.2 mm (about 2.25 inches) being 

30 particularly suitable. In such an embodiment, cover 114 can be constructed of, for example, a spunbonded 
polypropylene web, either apertured or non-apertured. 

While particular configurations of the component parts of sanitary napkins 100 and 108 are shown in 
FIGS. 4a and 4b, and 5a and 5b, respectively, these components may be assembled into a variety of well- 
known sanitary napkin configurations. It should be further recognized, however, that in disposable absorbent 

35 articles other than sanitary napkins, individual components may be optional, depending upon their intended 
end uses. 

An important property of any bodyside cover or liner material is its softness. In particular, it is important 
for the liner to be both extremely pliable as well as soft to the touch in consideration of the infant's comfort. 
The present inventor has observed that the body facing layer 12 of the film laminated material of the 

40 present invention exhibits excellent softness characteristics. 

Another important property of a bodyside liner material is tensile strength, i.e., the resistance to tearing, 
and percent elongation prior to tearing. These properties have been measured by the present inventor on a 
device, such as the Instron Model TM 1000 (Instron Corp. having offices in Canton MA), that grips a sample 
25.4 x 152.4 mm (about 1 x 6 in.) of a laminated material in a pair of jaws extending the entire width of the 

45 sample, and then pulls it apart at a constant rate of extension. The force needed to rupture the material is 
recorded as the tensile strength and the length of the material before rupture as compared to the original 
length provides the percent elongation value. These tests can be performed either with the material oriented 
in the jaws so that the force is applied in the machine direction, MD, or with the material oriented so that the 
force is applied in the cross direction, CD. It was observed that the film laminated materials made in 

50 accordance with the present invention, an example of which is discussed below, exhibited sufficient tensile 
strength and percent elongation properties. 

Yet another property that is particularly important for a liner of an absorbent article, such as a sanitary 
napkin, is the wettability of the liner. Depending upon the design of the absorbent article, it is usually 
desirable to have the liner be at least partially wettable in order to facilitate passage of liquid through to the 

55 absorbent core. In addition, it is even more desirable to provide a wettability gradient in the liner whereby 
liquid can be wicked away from the wearer for increased comfort and skin health. In particular, it is 
desirable to provide, as in the present invention, a body facing layer 12 that is less wettable than the 
"surge" layer 22, i.e., the layer closest to the absorbent material. In this way, liquid flows more easily 
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through to the absorbent core material than it flows back to the wearer. 

Many of the polymers that are suitable to make nonwoven webs are hydrophobic. Specifically, 
polyolefin fibers are completely hydrophobic. As a result, it is desirable for nonwoven webs made with 
these polymers to impart a desired level of wettability and hydrophilicity. It is known in the art that 

5 wettability of hydrophobic fibers, such as polypropylene, can be increased by the application of water- 
soluble finishes, typically ranging from about 0.3% to about 0.6%, to th8 surfaces of such hydrophobic 
fibers for improving the liquid management properties of such fibers in their end-use applications. In the 
embodiment described herein, the polypropylene fibers employed can be made wettable by treating the 
fibers with water-soluble finishes before being formed into nonwoven layer 22. 

w Another contributing factor in producing the described wettability gradient is the blending of polyester 
fibers in a desired amount with the polypropylene fibers forming the second nonwoven layer 22. As 
described above, the differing pore sizes resulting from using the coarser, more resilient polyester fibers in 
a homogeneous blend of polypropylene and polyester fibers in nonwoven layer 22, produce the required 
wettability gradient between first layer 12 and second layer 22. 

75 Absorbency rate is a measure of the time required for a product to absorb 8 cubic centimeters (cc) of 
liquid which has been deposited onto a cover material. Therefore, a shorter period of time indicates that the 
cover material will allow the liquid to pass through more quickly. Blotter rewet values represent a measure 
of the surface dryness of a material. A lower value indicates a material that exhibits a drier surface. 

The absorbency rate for the film laminated material of the present invention was tested by subjecting 

20 five sample sanitary napkins to an 8 cc insult of synthetic menses, such as Z-Date available from PPG 
Industries, Inc. having offices in Appleton, Wl or its equivalent. Each sample was placed on a test block, 
bodyside up. A Lucite block weighing about 165.5 grams, which provided a unit pressure of about 7 g/cm 2 
(about 0.1 psi), was placed on the sample. The synthetic menses was dispensed into a funnel in the Lucite 
block and the time required for the sample to absorb all but 2 ml of the synthetic menses was measured. 

25 The Lucite block then was removed and the sample was allowed to sit undisturbed for one minute before 
beginning the blotter rewet test. 

The blotter rewet test involved measuring the amount of synthetic menses, in grams, which exited the 
sample under a uniform application of 6.9 kPa (1 psi) pressure. A pre-weighed piece of blotter paper, such 
as 100# Riegel available from Sloan Paper Co. having offices in Roswell, GA or its equivalent, was placed 

30 on the sample. A uniform pressure of 6.9 kPa (1 psi) then was applied to the pad for three minutes. The 
pressure was removed and the wet blotter paper was weighed to the nearest 0.01 gram. The amount of 
synthetic menses desorbed from the sample onto the blotter paper was determined by subtracting the dry 
blotter paper weight from the wet blotter paper weight. 

The following Examples are provided only to give a more detailed understanding of the present 

35 invention. The particular compositions, proportions, materials and parameters are exemplary and are not 
intended to specifically limit the scope of the invention. 

EXAMPLE 1 

ao A first layer was formed of a thin thermoplastic film (XP-312 manufactured by Edison Plastics having 
offices in South Plainfield, NJ), as described above. A second layer was formed of 60% polyester (PET-292 
manufactured by Hoechst/AG having offices in Frankfurt, Germany) and 40% polypropylene (PP-71 "SOFT- 
71 ■ manufactured by Danaklon A/S, Inc. having offices in Varde, Denmark) by blending on a conventional 
carding machine, as described above. The second layer had a basis weight of about 32 g/m 2 (0.9 oz/yd 2 ). 

45 The first and second layers were thermobonded together by heated bonding rolls as shown in FIGS. 3 and 
3a, with the bonding roll contacting the first layer maintained at a temperature of about 80' C (about 176°F) 
and the bonding roll contacting the second layer maintained at a temperature of about 96 * C (about 205 • F), 
The line speed for the bonding rolls was about 15 m/min (about 50 feet/min) and the nip pressure between 
the bonding rolls was about 49 kg/1 cm (about 295 pli). The thermobonding process yielded a film laminated 

50 material having a spaced apart bonding pattern with apertures formed within the bonding regions and a 
percent bond area of about 2%. 

The resultant film laminated material had the properties set forth in the following table: 



55 
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(• TABLE 



Example 


Basis Weight 

(g/m 2 ) 


Thickness 
(cm) [in.] 


Density (g/cc) 


Tensile (g/cm) [g/in] 


% Elongation 










MD 


CD 


MD 


CD 


1 


44.1 


0.1016 [0.040] 


0.043 


186.79 [474.46] 


78.74 [200.0] 


59.10 


15.80 



10 Sample sanitary napkins as shown in FIGS. 4a and 4b, including the film laminated material of this 
Example as the film laminated material 80 of dual component cover 82, had an absorbency rate of about 
63.71 seconds and a blotter rewet value of about 2.77 grams. 

EXAMPLE 2 

15 

Samples made according to Example. 1 , except film laminated material 80 was used for the entire dual 
component cover 82 (i.e., no different second material 81 was used), had an absorbency rate of about 56.53 
seconds and a blotter rewet value of about 2.61 grams. 

20 EXAMPLE 3 

Samples made according to Example 1 , except film laminated material 80 was used for transfer layer 
85 and dual component cover 82 included an apertured thermoplastic film, such as Code No. CKX-215 sold 
by Applied Extrusion Technologies, Inc. having offices in Middleton, DE or its functional equivalent, as the 
25 film material 81, had an absorbency rate of about 159.18 seconds and a blotter rewet value of about 2.75 
grams. 

EXAMPLE 4 

30 Samples made according to Example 1 , except transfer layer 85 was removed, had an absorbency rate 
of about 89.01 seconds and a blotter rewet value of about 2.71 grams. 

EXAMPLE 5 

35 Sample sanitary napkins as shown in FIGS. 5a and 5b, including the film laminated material of Example 
1 as the cover 114 and with upper body wadding 119a removed, had an absorbency rate of about 28.78 
seconds and a blotter rewet value of about 0.13 gram. 

EXAMPLE 6 

40 

Samples made according to Example 5, except a 34 mm (1.3 in.) wide strip of the film laminated 
material of Example 1 was used as upper body wadding 119a centered on the longitudinal axis of the 
sample and positioned beneath a spunbonded non-apertured polypropylene cover 114, had an absorbency 
rate of about 20.34 seconds and a blotter rewet value of about 0.52 gram. 

45 

EXAMPLE 7 

Samples made according to Example 6, except a 57.15 mm (2.25 in.) wide strip of the film laminated 
material of Example 1 was used as upper body wadding 119a centered on the longitudinal axis of the 

so sample, had an absorbency rate of about 17.94 seconds and a blotter rewet value of about 0.30 gram. 

It is contemplated that the film laminated material 10 constructed in accordance with the present 
invention will be tailored and adjusted by those of ordinary skill in the art to accommodate various levels of 
performance demand imparted during actual use. For example, mild urinary incontinence and menstrual 
flow pads involve different delivery rates, volumes and timing than infant urine insults. Moreover, the liquid 

55 in the surge can vary in terms of the liquid viscosity, surface tension, temperature and other physical 
properties that could affect the performance of the film laminated material 10 in the various actual product 
end usages. Accordingly, while this invention has been described by reference to the above embodiments 
and examples, it will be understood that this invention is capable of further modifications. This application is, 
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therefore, intended to cover any variations, uses or adaptations of the invention following the general 
principles thereof, and including such departures from the present disclosure as come within known or 
customary practice in the art to which this invention pertains and fall within the limits of the appended 
claims. 

5 

Claims 

1. A film laminated material (10) comprising: 

a first film layer (12) comprising a thermoplastic polymeric material; 
,o a second fibrous layer (22) comprising a plurality of fibers of one or more thermoplastic polymeric 

materials; 

said first and second layers (12,22) being bonded together in a spaced apart bonding pattern (18) 
comprising a plurality of discrete compacted bonded areas with lightly bonded fiber spans there- 
between; and 

75 said bonded areas having apertures (30) formed therein. 

2. The film laminated material (10) of claim 1 wherein said second layer (22) comprises a nonwoven web. 
a The film laminated material (10) of claim 2 wherein second layer (22) comprises a spunbonded web. 

20 

4. The film laminated material (10) of one of the preceding claims wherein said second layer (22) has 
fibers thereof bonded to one another. 

5. The film laminated material (10) of one of the preceding claims wherein said first and second layers 
25 (12,22) are thermally bonded together. 

6. The film laminated material (10) of one of the preceding claims wherein the bonded areas constitute 
from about 1.0 to about 6.0 percent of the surface area of the material. 

30 7. The film laminated material (10) of claim 6 wherein the bonded areas constitute from about 2.0 to about 
4.0 percent of the surface area of the material. 

8. The film laminated material (10) of one of the preceding claims wherein said first film layer (12) 
comprises one or more thermoplastic polymeric materials selected from the group consisting of 

35 polyolefins and said second layer (22) comprises a blend of two or more thermoplastic polymeric 
materials selected from the group of polyolefins and polyesters. 

9. The film laminated material (10) of claim 8 wherein said first layer (12) comprises polyethylene and 
said second layer (22) comprises a blend of polypropylene and polyester. 

40 

10. The film laminated material (10) of claim 9 wherein said first layer (12) comprises about 62 percent 
polypropylene, about 30 percent polyethylene and about 7.5 percent titanium dioxide and said second 
layer (22) comprises from about 70 percent polypropylene and about 30 percent polyester to about 25 
percent polypropylene and about 75 percent polyester. 

45 

11. The film laminated material (10) of claim 10 wherein said second layer (22) comprises about 40 percent 
polypropylene and about 60 percent polyester. 

12. The film laminated material (10) of one of claims 1 to 7 wherein said first film layer (12) comprises one 
so or more thermoplastic polymeric materials selected from the group consisting of polyolefins and said 

second layer (22) comprises one or more thermoplastic polymeric materials selected from the group of 
polyolefins. 

13. The film laminated material (10) of claim 12 wherein said first layer (12) comprises polyethylene and 
55 said second layer (22) comprises polypropylene. 

14. An absorbent article (100;108) comprising a liquid-permeable bodyside cover (82;114), a liquid- 
impermeable outer baffle (86;110), and an absorbent structure (84;112) disposed therebetween, wherein 
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the bodyside cover (82;114) comprises at least a portion of a film laminated material according to one 
of claims 1 to 13. 

15. An absorbent article (100) comprising a liquid-permeable bodyside cover (82), a liquid-impermeable 
5 outer baffle (86), and a liquid-permeable transfer layer (85) and an absorbent core (84) disposed 

therebetween, wherein said transfer layer (85) comprises a film laminated material according to one of 
claims 1 to 13. 

16. A process for making a film laminated material comprising the steps of: 

10 a. unwinding a first film layer comprising one or more thermoplastic polymeric materials; 

b. forming a second fibrous layer comprising a plurality of fibers of one or more thermoplastic 
polymeric materials; 

c. bonding said first and second layers together in a spaced apart bonding pattern comprising a 
plurality of discrete compacted bonding areas with lightly bonded fiber spans therebetween; and 

75 d. forming apertures within said bonding areas. 

17. The process according to claim 16 wherein said forming step b. comprises the step of depositing fibers 
of said second layer onto said first layer after said first layer has been unwound. 

20 18. The process according to claim 16 wherein said forming step b. comprises bonding said fibers of said 
second layer to one another. 

19. The process according to one of claims 16 to 18 wherein said bonding step c. comprises thermal 
bonding. 

25 

20. The process according to claim 19 wherein said bonding step c. comprises thermal bonding by a first 
bonding roll having a spaced apart raised bonding pattern on the outer surface thereof and a second 
bonding roll having a plurality of raised bonding points on the outer surface thereof. 

30 21. The process according to one of claims 16 to 20 wherein said second layer comprises a nonwoven 
web. 

22. The process according to one of claims 16 to 21 wherein said second layer comprises a spunbonded 
web. 

35 

23. The process according to one of claims 16 to 22 wherein said first layer comprises one or more 
thermoplastic polymeric materials selected from the group consisting of polyolefins and said second 
layer comprises a blend of two or more thermoplastic polymeric materials selected from the group of 
polyolefins and polyesters. 

40 

24. The process according to one of claims 16 to 22 wherein said first layer comprises one or more 
thermoplastic polymeric materials selected from the group consisting of polyolefins and said second 
layer comprises a blend of one or more thermoplastic polymeric materials selected from the group of 
polyolefins. 

45 

25. An apparatus for forming a film laminated material comprising: 

means (42) for unwinding a first film layer comprising a thermoplastic polymeric material; 
means (52) for forming a second fibrous layer comprising a plurality of fibers of one or more 
thermoplastic polymeric materials; 
so bonding means for bonding said first and second layers together in a spaced apart bonding pattern 
comprising a plurality of discrete compacted bonding areas with lightly bonded fiber spans there- 
between; and 

means for forming apertures within said bonding areas. 

55 26. The apparatus for forming a film laminated material according to claim 25 wherein said bonding means 
comprises a first bonding roll (60) having a spaced apart raised bonding pattern (62) on the outer 
surface thereof and a second bonding roll (70) having a plurality of raised bonding points (72) on the 
outer surface (74) thereof. 
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27. The apparatus for forming a film laminated material according to one of claims 25 or 26 further 
comprising first bonding means for bonding fibers of said second fibrous layer to one another. 

28. The apparatus for forming a film laminated material according to claim 28 further comprising: 
5 means for heating said first and second bonding rolls (60,70); 

means for rotating said first bonding roll (60); and 
means for rotating said second bonding roll (70). 

29. The apparatus for forming a film laminated material according to one of claims 25 to 28 wherein said 
w first bonding roll (60) has a first rotational speed and said second bonding roll (70) has a second 

rotational speed, said first speed being at least 4 percent greater than said second speed. 
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